Expression of Iron Transporters and Pathological Hallmarks of Parkinson's and Alzheimer's Diseases in the Brain of Young, Adult, and Aged Rats.
Iron accumulates progressively in the brain with age; however, the cause is unknown. We hypothesized that iron accumulation may be associated with the age-induced changes in the expression of iron metabolism proteins in the brain. Here, we systematically investigated iron content and the expression of two major iron importers, transferrin receptor 1 (TfR1) and divalent metal transporter (DMT1), two iron exporters, ferroportin 1 (Fpn1) and ceruloplasmin (CP), and hepcidin, along with the pathological hallmarks of Parkinson's (PD) and Alzheimer's diseases (AD) in the brain of young (3 months), adult (12 months), and aged (24 months) rats. We demonstrated that age has a region-specific effect on iron transport proteins along with iron content in the cortex, striatum, hippocampus, and substantia nigra. We also found an age-dependent increase in hyperphosphorylated tau, total beta-amyloid, and neurotoxic oligomeric aggregates in the cortex and hippocampus as well as an increase in α-synuclein and a decrease in tyrosine hydroxylase positive neurons in the substantia nigra. Our findings suggest that the age-dependent increase in brain iron may be partly due to the age-induced increase in DMT1 expression, rather than TfR1 and Fpn1 expression, and also imply that the increased brain iron is associated with expression of the pathological hallmarks of AD and PD.